Extracellular calcium increases fibroblast growth factor 2 gene expression via extracellular signalregulated kinase 1/2 and protein kinase A signaling in mouse dental papilla cells
We previously reported that elevated extracellular calcium (Ca 2+ ) levels increase bone morphogenetic protein 2 expression in human dental pulp (hDP) cells. However, it is unknown whether extracellular Ca 2+ affects the expression of other growth factors such as fibroblast growth factor 2 (FGF2).
Objective: The present study aimed to examine the effect of extracellular Ca 2+ on FGF2 gene expression in hDP and immortalized mouse dental papilla expression through ERK1/2 and PKA in mDP cells and that this mechanism may be useful for designing regenerative therapies for dentin.
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Sousuke KANAYA P-values less than 0.05 were considered significant.
Results
Elevated extracellular Ca 2+ concentrations increased the expression of Fgf2 and Bmp2 in dental pulp cells Figure 5D shows that CaCl 2 -induced ERK1/2 phosphorylation was not inhibited in the presence H-89. To determine whether ERK1/2 acts upstream of PKA, cells were stimulated with CaCl 2 in the presence or absence of PD98059 and PKA activity Figure 2 -Stimulation of mouse dental papilla (mDP) and dental pulp cells with 10 mM CaCl 2 increased fibroblast growth factor 2 (Fgf2) and bone morphogenetic protein 2 (Bmp2) expression. Subconfluent monolayers of cells were serum-deprived for 4 h. (A-F) mDP, human dental pulp, and mouse dental follicle (SVF4) cells were stimulated with 10 mM CaCl 2 for 6 h in a serum-free medium. Fgf2 and Bmp2 expression was assessed using real-time reverse transcription-polymerase chain reaction. Representative data from three separate experiments are shown as the mean ± SD of triplicate assays. *, P<0.05 versus untreated cells using Student's t-test.
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;26:e20170231 6/10 was measured. CaCl 2 -induced increases in PKA activity were inhibited by pretreatment with PD98059 ( Figure   5E ), indicating that ERK1/2 activated PKA.
Discussion
In the present study, extracellular Ca 2+ -induced 2+ for the indicated times in a serum-free medium, after which cell lysates were analyzed by Western blotting. (B and C) mDP cells were pretreated with the ERK1/2 inhibitor PD98059 or p38 inhibitor SB203580 and were then stimulated with 10 mM Ca 2+ for 6 h in a serum-free medium. Fgf2 expression was analyzed using real-time reverse transcription-polymerase chain reaction. (D) mDP cells were pretreated with H-89 and then stimulated with 10 mM Ca 2+ for 5 min in a serum-free medium. Cell lysates were analyzed by Western blotting. (E) mDP cells were pretreated with PD98059 and then stimulated with 10 mM Ca 2+ for 5 min in a serum-free medium. Cell lysates were collected to measure PKA activity via ELISA. Representative data from three separate experiments are shown as the mean ± SD of triplicate assays. Further investigations of the roles of FGF2 and BMP2
in dental papilla cells are required. Our findings may contribute to designing regenerative therapies for dentin on the basis of reliable biological principles.
